A solid body needs adequate supplements from nourishment that we eat each day.
Introduction
Schools and institutions give meals over an augmented day and period with a confined spending plan. Research on this issue is advancing keeping in mind the end goal to discover nutritious meals inside the imperatives of the cost of the sustenance [18, 21] . The primary motivation behind the "diet problem" was studied by Stigler in 1945 is to identify issues with human sustenance [6, 17, 18, 21, 24] . This model, as in most operational research models, has been set up on the customary principal suspicion that the leader tries to enhance the traditional approach and assumption. The issue has kept on being examined by researchers and nutritionists [1, 2, 3, 4, 5, 7, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 21, 22, 23, 24] . Hence in this paper, we extended the present information in menu arranging and dieting issues concentrating on Malaysian formulas. We utilized an improvement optimization way to deal with the issue and a model was developed for the utilization of the Ministry of Education, Malaysia. In this paper we used Binary Programming to decide the most nutritious and tasteful meals, while considering the imperatives of the RDA for Malaysian school children 13 to 18 years of age, the cost of the menu, the monetary allowance given by the administration (government) and an assortment necessity. Matlab with the LPSolve programming languages was utilized to take tackle the issue.
Branch and Bound Technique
Branch and bound technique (BBT) is an algorithm design for solving binary problem (BP) (e.g 0-1, true-false, yes-no), integer programming problem (IP) and mix integer problem (MIP) or discrete problem (e.g 0.5, 1, 2.5). BBT is commonly used for solving IP where it involves solving multiples LP relaxation by using SIM method and round it up to integer values as a usage in solving the BBT problem. Therefore, the IP problem is much more difficult compared to Linear Programming (LP) problem. A BBT algorithm consists of an organized list or enumeration of possible solutions by means of state space search; the set of candidate solutions is thought of as forming a rooted tree with the full set at the root [8, 9, 20] . The step involves exploring the branches of the Tree Algorithm. This represents the subsets of the solution. Before listing the possible solution which gained from the branch, the solution is checked against the boundaries (upper and lower bound) of the optimal solution. The step is stop when there is no more better solution can be found than the one found so far. Overall the basic idea of BBT is to partition the feasible region into more manageable subdivisions and then to further partition of subdivisions [21, 25, 26 , 27].
Additive Technique
The Additive Technique (AT) was introduced by Egon Balas in 1965. It is known as the "Additive Algorithm" and proposed to solve a linear programming problem where the variable can only take the value of 0 or 1. AT is a "hand manual" calculation technique and can deal with very limited variables. The process starts by setting all the variables as 0 and uses the BBT technique to find the solution without relying on the linear programming to find the upper bound. The BA does not try to complete the solution, but it tries to search for the cheapest and most feasible solution. Before solving the problem, the standard mathematical form can be written as follows; (i) the objective function is to
where it needs to be in the form of a minimization.
(ii) all the k constraints must be in the form of "≤" If some of the constraints are in the form of "≥", it must be transformed to
all the constraints in the form of "=" must be changed into the following form
(iii) all the variables xj where j = 1, 2, 3..n must be in the binary unit (0 or 1) (iv) all the coefficients cj in the objective function must be non-negative (positive coefficient). If cj < 0 then replace xj with 1−x'j. From this transformation, the constant value in the objective function is ignored during the optimization process but will be added back once the final solution is found. For the constant value in the left-hand side (LHS) of the constraint, it must be moved to the right-hand side (RHS) of the constraints.
The main idea of this algorithm is to set all the variables to zero as the objective function has been transformed to a minimization problem. Then, the process continues by assigning each variable at a time. After assigning all the two-possible combinations, two possible outcomes can be determined; (a) an optimal solution; or (b) evidence that there no feasibility could be gained. As explained earlier, the AT is a hand calculation technique with very limited variables; 40 variables to be precise [2, 6, 17] . Therefore, the conversion of hand calculations to computerized calculations will help calculate larger variables [17] .
Data Collection
There are a few sorts of information expected to construct a menu arranging model. These incorporate the institutionalized cost of every Malaysian menu, the dietary substance for every menu, suggested wholesome day by Recommended Daily Allowance (RDA) which incorporate with upper bound (UB) and lower bound (LB) of every supplement and nutrient for Malaysian boarding school children and the government spending plan for food providers. Table 2 . There are 100 of nourishment and beverages to be considered. In light of the information, a binary programming model is created and discussed. In this manner we have 100 variables (x1,...,x100). Each sort of sustenance has its own particular accessible scope of choice as exhibited in Table 4 .2. We require 18 dishes from 10 sorts of nourishment for every day. 
Model Formulation
The primary point of this exploration study is to define a menu arranging model that minimize the budget given by the government to the school cooks, maximizes the variety of food and nutritious necessity relying on the Malaysian RDA prerequisites. Consequently in one day we require 18 dishes that will be reasonably chosen from the 100 dishes that are accessible. In the objective function, we minimize the aggregate cost Z, 
by choosing the dish and giving an acceptable day by day menu. The maximum spending budget gave each day by the governement is RM15.00. Along these lines we attempt to limit the cost. The day by day imperatives are, LB ≤ ࠀༀ ༀtt Supplements( ) UB (6) where i=1,2,..,11, LB and UB is the vector and give an alternate an incentive for every supplement. This is to guarantee that we meet the supplements prerequisites. We have 11 limitations of supplements with lower and upper bound esteems aside from protein, vitamin B1 and B2 as expressed in Table 1 . In light of Table 2 we determine the 10 nourishment prerequisites as,
where i=1,2,..,10 with the goal that we can serve 18 dishes for each day. Each of the 100 factors are in binary,
6. Result The cost is optimal when the lowest optimal value in the objective function is given. It also fulfills all the restrictions and constraints set in the problem. Referring to Table 6 .1, there are various types of drinks and foods presented in a 1 day menu. Some of the foods are the same and some are slightly different. However, the major problem here is that the final costs generated by both models are different. The AT gives RM 7.40 while the BBT gives RM 7.30, which is 10 cents cheaper than the AT. However, both results provide a feasible solution. Table 3 shows the nutrient intake for a 1 day menu. The table shows the comparison between the lower and the upper values and the nutrient values that are generated by the programs. Table 4 , each method gives a different nutrient intake but both methods fulfill the nutrient and food group requirements. It shows that the AT picked a higher nutrient intake in certain areas compared to the BBT. The AT generated a higher nutrient intake for energy, fat, niacin, vitamin C, protein, and vitamin B2 compared to the BBT. However, both nutrient intakes generated by AT and BBT are feasible. Therefore, it can be concluded in this case that the BBT provide an optimal and feasible solution, and the AT also gives a near optimal solution. 7. Conclusion The researcher have delivered an appropriate menu arrange that can be utilized as a guide for the administration of the school. The model was tackled utilizing Matlab with LPSolve. AT only focuses on the optimal Z value and is less concerned with the variables. Once it reaches the optimal value, while satisfying all the constraints, it will stop the process. AT would not look for any further improvements on the variables or constraints. Table 3 showed that both methods yield slightly different optimal Z values (by 10 cent) and different optimal selected variables. This is probably because of the repetition of plain water affecting the solution with a wider range of variables. This is to check the performance of both algorithms when a few elements (variables) are changed. The possible explanations that can be made regarding the AT solution are; (i) it involves many variables which make it more complex. The largest problem Balas ever handled consisted of 40 variables and 22 constraints. Byrne & Proll in 1969 [17] dealt with only 33 variables and 25 constraints, and (ii) there is a possibility that manual calculations can give slightly different results when converted to a computerized technique
Based on

